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Abstract. Soft set theory is a general mathematical tool 
for dealing with uncertain, fuzzy, not clearly defined ob- 
jects. In this paper we introduced soft neutrosophic bi- 
LA-semigroup,soft neutosophic sub bi-LA- semigroup, 
soft neutrosophic N -LA-semigroup with the discuission 
of some of their characteristics. We also introduced a 



new type of soft neutrophic bi-LAsemigroup, the so 
called soft strong neutrosophic bi-LAsemigoup which is 
of pure neutrosophic character. This is also extend to soft 
neutrosophic strong N-L A- semigroup. We also given 
some of their properties of this newly bom soft structure 
related to the strong part of neutrosophic theory. 
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1 Introduction 

Florentine Smarandache for the first time introduced the 
concept of neutrosophy in 1995 , which is basically a 
new branch of philosophy which actually studies the 
origin, nature, and scope of neutralities. The neutrosophic 
logic came into being by neutrosophy. In neutrosophic log- 
ic each proposition is approximated to have the percentage 
of truth in a subset T , the percentage of indeterminacy in 
a subset I , and the percentage of falsity in a subset F . 
Neutrosophic logic is an extension of fuzzy logic. In fact 
the neutrosophic set is the generalization of classical set, 
fuzzy conventional set, intuitionistic fuzzy set, and interval 
valued fuzzy set. Neutrosophic logic is used to overcome 
the problems of impreciseness, indeterminate, and incon- 
sistencies of date etc. The theory of neutrosophy is so ap- 
plicable to every field of algebra. W.B. Vasantha Kan- 
dasamy and Florentin Smarandache introduced neutro- 
sophic fields, neutrosophic rings, neutrosophic vector 
spaces, neutrosophic groups, neutrosophic bigroups and 
neutrosophic N -groups, neutrosophic semigroups, neu- 
trosophic bisemigroups, and neutrosophic N -semigroups, 
neutrosophic loops, nuetrosophic biloops, and neutrosophic 
N -loops, and so on. Mumtaz ali et. al. introduced nuetro- 
sophic LA -semigroups . Soft neutrosophic LA-semigroup 
has been introduced by Florentin Smarandache et.al. 



Molodtsov introduced the theory of soft set. This mathe- 
matical tool is free from parameterization inadequacy, 
syndrome of fuzzy set theory, rough set theory, probability 
theory and so on. This theory has been applied successfully 
in many fields such as smoothness of functions, game the- 
ory, operation research, Riemann integration, Perron inte- 
gration, and probability. Recently soft set theory attained 
much attention of the researchers since its appearance and 
the work based on several operations of soft set introduced 

in [2,9,10] . Some properties and algebra may be found 

in [l] . Feng et al. introduced soft semirings in [5] . By 
means of level soft sets an adjustable approach to fuzzy 
soft set can be seen in [6] . Some other concepts together 

with fuzzy set and rough set were shown in [7,8]. 

In this paper we introduced soft nuetrosophic bi-LA- 
semigroup and soft neutrosophic N -LA-semigroup and 
the related strong or pure part of neutrosophy with the no- 
tions of soft set theory. In the proceeding section, we de- 
fine soft neutrosophic bi-LA-semigroup, soft neutrosophic 
strong bi-LA-semigroup, and some of their properties are 
discussed. In the last section soft neutrosophic N -LA- 
semigroup and their corresponding strong theory have been 
constructed with some of their properties. 
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2 Fundamental Concepts 

Definition 1. Let {BN {S), *, °) be a nonempty set with 
two binary operations * and o . is said to 

be a neutrosophic bi-LA- semigroup if BN(S ) = P l ^J P 2 
where atleast one of (/},*) or (P 2 , o) is a neutrosophic 
LA-semigroup and other is just an LA- semigroup. P ] and 
P 2 are proper subsets of BN (S) . 

If both (/J,*) and {P 2 ,°) in the above definition are 

neutrosophic LA-semigroups then we call ( BN(S ), *, °) 
a strong neutrosophic bi-LA-semigroup. 

Definition 2. Let ( BN(S ) = Pjd P\ \ *, o) be a neutro- 
sophic bi-LA-semigroup. A proper subset {T f o 9 *) i s said 
to be a neutrosophic sub bi-LA-semigroup of BN {S') if 

1. T = T X VJT 2 where T x = P x C^T and 
T 2 =P 2 nT and 

2. At least one of (7j , o) or (P 2 , *) is a neutrosoph- 
ic LA-semigroup. 

Definition 3 . Let (/W(S) = P X ^J P, *, °) be a neutro- 
sophic bi-LA-semigroup. A proper subset (P, °, *) is said 
to be a neutrosophic strong sub bi-LA-semigroup of 

BN{S) if 

1. T = T X VJT 2 where T x = P x C\T and 
T 2 =P 2 nT and 

2. (Pp°) and (P 2 ,*) are neutrosophic strong LA- 
semigroups. 

Definition 4. Let {BN{S) = P X KJ P, *, °) be any neutro- 
sophic bi-LA-semigroup. Let / be a proper subset of 
BN{S) such that J x = J C\P X and J 2 = J C\P 2 are 

ideals of P x and P 2 respectively. Then J is called the 
neutrosophic biideal of BN {S) . 

Definition 5. Let {BN{S), *, °) be a strong neutrosophic 
bi-LA-semigroup where BN{S) = P, d P 2 with (/^, *) 
and (P 2 ,o) be any two neutrosophic LA-semigroups. Let 
/ be a proper subset of BN {S) where / = /jU I 2 



with I x = I C^P X and I 2 = I D P 2 are neutrosophic ide- 
als of the neutrosophic LA-semigroups P x and P 2 respec- 
tively. Then I is called or defined as the strong neutro- 
sophic biideal of BN {S) . 

Definition 6. Let {S{N ), * 2 } be a non-empty set 
with N -binary operations defined on it. We call S{N) a 
neutrosophic N -LA-semigroup ( TV a positive integer) if 
the following conditions are satisfied. 

1) S{N) = S x 'U ...S N where each S. is a proper sub- 
set of S{N) i.e. Sj d S - or S - Cl if i ^ j . 

2) (5,.,*,.) is either a neutrosophic LA-semigroup or an 
LA-semigroup for i = 1,2,3,..., N . 

If all the iV -LA-semigroups (S'.,*.) are neutrosophic 
LA-semigroups (i.e. for / = 1, 2, 3, W ) then we call 
S{N) to be a neutrosophic strong N -LA-semigroup. 

Definition 7. Let 

S{N) = US 2 V....S N9 * X ,* 29 ... 9 * N } beaneutro- 
sophic N -LA-semigroup. A proper subset 
P = {P 1 Ui^U....P^,* 1 ,* 2 ,...,*^} of S{N) is said 
to be a neutrosophic sub N -LA-semigroup if 
P = P di S. , / = 1, 2, W are sub LA-semigroups of 

5- in which atleast some of the sub LA-semigroups are 
neutrosophic sub LA-semigroups. 

Definition 8. Let 

S(N) = {S l U S 2 ^ ....S N ,* V * 2 ,...,* N } beaneutro- 
sophic strong N -LA-semigroup. A proper subset 

T = {T,uP 2 M of S(N) is 

said to be a neutrosophic strong sub N -LA-semigroup if 
each (P , *. ) is a neutrosophic sub LA-semigroup of 

(5'.,*.) for i = where P =S-C\T . 

Definition 9. Let 

S(N) = {.Sj US 2 beaneutro- 

sophic N -LA-semigroup. A proper subset 
P = {P 1 uP 2 u....uP w ,* 1 ,* 2 ,...,* JV } of S(N) is 

said to be a neutrosophic N -ideal, if the following condi- 
tions are true, 

1. Pisa neutrosophic sub N -LA-semigroup of 
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S(N). 

2. Each F = S fT P t J = 1,2,..., TV is an ideal of 

A 

Definition 10. Let 

S(iV) = {S 1 uS 2 U..J iV ,* 1 ,* 2 ,...,* iV } beaneutro- 
sophic strong N -LA- semigroup. A proper subset 
J = {S^JJ 2 V...J N ,* l9 * 29 ... 9 * N } where 

J t = J fT S t for t = 1, 2, N is said to be a neutro- 
sophic strong N -ideal of S(N) if the following condi- 
tions are satisfied. 

1) Each it is a neutrosophic sub LA-semigroup of 

S t , t = 1, 2, N i.e. It is a neutrosophic strong N- 

sub LA-semigroup of S(N) . 

2) Each it is a two sided ideal of S t for t = 1, 2, F . 
Similarly one can define neutrosophic strong N -left ideal 
or neutrosophic strong right ideal of S( N) . 

A neutrosophic strong N -ideal is one which is both a neu- 
trosophic strong N -left ideal and N -right ideal of 

S(N). 

Soft Sets 

Throughout this subsection U refers to an initial universe, 
E is a set of parameters, P(U) is the power set of U , 

and A, B C E . Molodtsov defined the soft set in the 
following manner: 

Definition 11 . A pair (F, A) is called a soft set over U 
where F is a mapping given by F : A — > P(U) . 

In other words, a soft set over U is a parameterized fami- 
ly of subsets of the universe U . Lor a £ A , F(a) 
may be considered as the set of a -elements of the soft set 
(F, t4) , or as the set of a -approximate elements of the 
soft set. 

Example 1 . Suppose that U is the set of shops. E is the 
set of parameters and each parameter is a word or sentence. 
Let 

( high rent, normal rent, 
in good condition, in bad condition 

Let us consider a soft set (F, A ) which describes the at- 
tractiveness of shops that Mr. Z is taking on rent. Suppose 
that there are five houses in the universe 



U = {s 1 , S 2 , , S 4 , S 5 } under consideration, and that 

A = { a 1 , a 2 , a 3 } be the set of parameters where 
a x stands for the parameter 'high rent, 
a 2 stands for the parameter 'normal rent, 

a 3 stands for the parameter 'in good condition. 

Suppose that 

^( a i) = » 

= b‘2 ’ S 5 y > 

The soft set (F, A ) is an approximated family 
{ F(a .) , i = 1 , 2 , 3} of subsets of the set U which gives 
us a collection of approximate description of an object. 
Then (F, A) is a soft set as a collection of approxima- 
tions over U , where 

F(a 1 ) — high rent= (s 1 , 5 2 } , 

F(a 2 ) = normal rent— {s 2 ,s 5 }, 

F(a 3 ) — in good condition — {s 3 }. 

Definition 12 . Lor two soft sets (F, ^4) and (F, F) 
over U , (F, A) is called a soft subset of (F, B ) if 

1 . A C B and 

2 . F(a) C F(a) , for all X £ A . 

This relationship is denoted by (F, A) C (F, F) . Simi- 
larly (F, t 4) is called a soft superset of (F, 5) if 
(F, 5) is a soft subset of (F, ^4) which is denoted by 

(■ f,A)d(h,b ). 

Definition 13. Two soft sets (F, ^4) and (F, F) over 
U are called soft equal if (F, ^4) is a soft subset of 
(F, F) and (F, F) is a soft subset of (F, ^4) . 

Definition 14. Let (F, A) and (F, F) be two soft sets 
over a common universe U such that A Pi F 0 . 
Then their restricted intersection is denoted by 
(F,A) D R (F,F) = (F,C) where (F,C) is de- 
fined as F(c) = F(c) Pi K(c) for all 

c e C = AnB . 



Mumtaz Ali, Florentin Smarandache and Muhammad Shabir, Soft Neutrosophic Bi-LA-semigroup and Soft 
Neutrosophic N-LA-seigroup 





48 



Neutrosophic Sets and Systems, Vol. 5,2014 



Definition 15. The extended intersection of two soft sets 
(F, A) and (77, B ) over a common universe U is the 

soft set (77, C ) , where C — A U B , and for all 
ceC , H(c) is defined as 



H(c) 



F(c) 

G(c) 

F(c) n G(c) 



if c € A - B, 
if c G B — A, 
if c G A n B. 



We write (F, A) f\ (. K , 5) = (77, (7) . 



Definition 16. The restricted union of two soft sets 
(F, A) and (77, 5) over a common universe U is the 
soft set (77, (7) , where C — A U B , and for all 
C G (7 , 77(c) is defined as 77(c) = F(c) U (7(c) 
for all C G (7 . We write it as 
(F,A) U^j ( K,B) = (H,C ). 

Definition 17. The extended union of two soft sets 



(F, 71) and (77, 5) over a common universe U is the 
soft set (77, (7) , where (7 = A U B , and for all 
ceC , H(c) is defined as 



H(c) 



F(c) 

G(c) 

F(c) U G(c) 



if c G A — 7?, 
if c G B — A, 
if c G A fl B. 



We write (F, ^) U £ (77, 5) = (77, C ) . 



3 Soft Neutrosophic Bi-LA-semigroup 
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(S 2 I^i — {l, 2, 3, 17, 27, 37} be another neutrosophic 
bi-LA- semigroup with the following table. 
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Definition 18. Let BN (S) be a neutrosophic bi-LA- 
semigroup and (F, A) be a soft set over 5A/^(5) . Then 
(F, A) is called soft neutrosophic bi-LA- semigroup if 
and only if F(^) is a neutrosophic sub bi-LA-semigroup 
of 5N(S) for all a e A. 

Example 2. Let 5N(S) = {(5; U /) U (S 2 u /)} be a 
neutrosophic bi-LA-semigroup where 

LJ 7^ = {1,2,3,4,17,27,37,47} is a neutrosophic 
LA-semigroup with the following table. 



Let A = {a x , a 2 , } be a set of parameters. Then clearly 

(F, A) is a soft neutrosophic bi-LA-semigroup over 
F/V(5) , where 

F(fl 1 ) = {l,l/}u{2,3,3/}, 

F(a 2 ) = {2,2/} u {1,3,17,3/}, 

F(a 3 ) = {4,4/} u {17, 3/}- 

Proposition 1. Let (F, A) and (77, D) be two soft neu- 
trosophic bi-LA-semigroups over BN (S) . Then 
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1. Their extended intersection (F, A) C\ E ( K , D) 
is soft neutrosophic bi-LA- semigroup over 

BN(S). 

2. Their restricted intersection ( F , A) fT^ (.ST, D) 
is soft neutrosophic bi-LA- semigroup over 

BN(S ) . 

3. Their AND operation (F,A)a(F, D) is soft 
neutrosophic bi-LA- semigroup over BN (S) . 

Remark 1. Let (F, A) and ( K , D) be two soft neutro- 
sophic bi-LA-semigroups over BN (S) . Then 

1. Their extended union ( F , A) (F, D) is not 

soft neutrosophic bi-LA- semigroup over 

BN(S ) . 

2. Their restricted union (F, A) (.ST, D) is not 
soft neutrosophic bi-LA- semigroup over 

BN(S). 

3. Their OR operation (F,A)v(F, D) is not 
soft neutrosophic bi-LA- semigroup over 

BN(S ) . 

One can easily proved (1), (2), and (3) by the help of 
examples. 

Definition 19. Let (F,A) and (K, D) be two soft neu- 
trosophic bi-LA-semigroups over BN (S) . Then (K, D) 
is called soft neutrosophic sub bi-LA- semigroup of 

(F,A), if 

1. DcA. 

2. K (a) is a neutrosophic sub bi-LA- semigroup of 
F(a) for all aeA. 

Example 3. Let (F , A) be a soft neutrosophic bi-LA- 
semigroup over BN (S) in Example (1) . Then clearly 
( K , D) is a soft neutrosophic sub bi-LA- semigroup of 
(F, A) over 5A^(5) , where 

^T(o 1 ) = {U/}u{3,3/}, 

K(a 2 ) = {2,2/}u{l,l/}. 



Theorem 1. Let (F, A) be a soft neutrosophic bi-LA- 

semigroup over 5A^(5) and / G 7 J be a 

non-empty family of soft neutrosophic sub bi-LA- 
semigroups of (F, A) . Then 

D n R (H,,B,) is a soft neutrosophic sub bi-LA- 

jzJ 

semigroup of (F, A) . 



2 ) 



A g(H ,,!>,) is a soft neutrosophic sub bi-LA- 



jeJ 



semigroup of ( F , A) . 



3) U(J,,I,) is a soft neutrosophic sub bi-LA- 

jeJ 

semigroup of (F, A) if Bj C\B k —(j) for all 

j 9 keJ . 

Definition 20. Let (F, A) be a soft set over a neutrosoph- 
ic bi-LA- semigroup BN(S) . Then (F, A) is called soft 
neutrosophic biideal over 5A^(5) if and only if F($) is 
a neutrosophic biideal of BN (S) , for all a G A . 

Example 4. Let 57V(S) = {(^ u /) U (S 2 U /)} be a 
neutrosophic bi-LA-semigroup, where 
^S 1 i} — jl, 2, 3, 1/, 2/, 3/} be another neutrosophic 
bi-LA-semigroup with the following table. 
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And (S 2 = {l, 2, 3, /, 27, 3/} be another neutro- 

sophic LA- semigroup with the following table. 
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Let A = [a v a 2 } be a set of parameters. Then (F, A) is 
a soft neutrosophic biideal over BN (S) , where 

FU) = {l, 11,3, 37} u {2, 21}, 

F(a 2 ) = {1,3, 1/, 3/ } u {2, 3, 2 1, 3 1 } . 

Proposition 2. Every soft neutrosophic biideal over a 
neutrosophic bi-LA- semigroup is trivially a soft 
neutrosophic bi-LA- semigroup but the conver is not true in 
general. 

One can easily see the converse by the help of example. 

Proposition 3 . Let (F,A) and (F,F) be two soft neu- 
trosophic biideals over BN (S) . Then 

1) Their restricted union (F, A) L J R (F, D ) is not a 
soft neutrosophic biideal over BN (S) . 

2) Their restricted intersection (F, A) is a 

soft neutrosophic biideal over BN (S) . 

3) Their extended union (F, A) VJ s (F, 7)) is not a 
soft neutrosophic biideal over BN (S) . 

4) Their extended intersection ( F , A) (F , F) is a 

soft neutrosophic biideal over BN (S) . 

Proposition 4. Let (F,A) and (F,F) be two soft 
neutrosophic biideals over BN (S) . Then 



1. Their OR operation (F, A) V (F, F) is not a 
soft neutrosophic biideal over BN (S) . 

2. Their AND operation (F,A) a (K,D) is a 
soft neutrosophic biideal over 7W (5) . 

Definition 21 . Let (F, A) and (K, D) be two soft neu- 
trosophic bi- LA-semigroups over BN (S) . Then 
(F, F) is called soft neutrosophic biideal of (F, A) , if 

1) ScA, and 

2) F(tf) is a neutrosophic biideal of F (a) , for all 
a e A. 

Example 5. Let (F,A) be a soft neutrosophic bi-LA- 
semigroup over BN(S ) in Example (*) . Then (F,F) 
is a soft neutrosophic biideal of (F,AJ over BN(S) , 
where 

^(aj) = {ll,3/}u{2,2/}, 

F(a 2 ) = {l,3,l/,3/}u{2I,3I}. 

Theorem 2. A soft neutrosophic biideal of a soft neutro- 
sophic bi-LA- semigroup over a neutrosophic bi- 
LA_semigroup is trivially a soft neutosophic sub bi-LA- 
semigroup but the converse is not true in general. 

Proposition 5. If (f',A') and (G,F) are soft neutro- 
sophic biideals of soft neutrosophic bi-LA-semigroups 
( F , A) and ( G, B ) over neutrosophic bi-LA- 

semigroups N (S) and F(F) respectively. Then 
(fU^g',#') is a soft neutrosophic biideal of soft 
neutrosophic bi-LA- semigroup ( F, A) x (G, 7?) over 
N(S)xN(T). 

Theorem 3. Let (F, A) be a soft neutrosophic bi-LA- 

semigroup over BN(S) and j(77y,7L): jeJ J be a 

non-empty family of soft neutrosophic biideals of 
(F, A) . Then 
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^ ( A A) 

j^J 



is a soft neutrosophicbi ideal of 



(F.A). 



BN(S). 

Remark 2. Let (Z%A) and (K, D) be two soft neutro- 
sophic strong bi-LA- semigroups over BN (S) . Then 



2 ) 



is a soft neutrosophic biideal of 

j£j 



(F,A). 



3) KJ £ {H r B : ) 

j^J 



is a soft neutrosophic biideal of 



(F,A). 



4) 



vlAA) is a soft neutrosophic biideal of 

jeJ 



( F.A ). 



4 Soft Neutrosophic Storng Bi-LA-semigroup 

Definition 22. Let BN (S) be a neutrosophic bi-LA- 
semigroup and (F , A) be a soft set over BN(S ) . Then 
(F, A) is called soft neutrosophic strong bi-LA- 
semigroup if and only if F (a) is a neutrosophic strong 
sub bi-LA-semigroup for all a e A. 

Example 6. Let BN (S) be a neutrosophic bi-LA- 
semigroup in Example (1) . Let A = {a v a 2 } be a set of 
parameters. Then (Z% A) is a soft neutrosophic strong bi- 
LA-semigroup over BN (S) , where 

F{a x ) = {l/,2/,3/,4/} u{2/,3/}, 

F(a 2 ) = {17,27, 3/, 4/} v {11,31 } . 

Proposition 6. Let (F, A) and ( K , D) be two soft neu- 
trosophic strong bi-LA- semigroups over BN (S) . Then 

1. Their extended intersection (Z% A) C\ E ( K , D) 
is soft neutrosophic strong bi-LA-semigroup over 

BN(S ) . 

2. Their restricted intersection ( F , A) (.ST, D) 
is soft neutrosophic strong bi-LA-semigroup over 

ffiV(S) . 

3. Their A/VD operation (F,A)a(K, D) is soft 
neutrosophic strong bi-LA-semigroup over 



1. Their extended union (F, A) O’ E ( K , D) is not 
soft neutrosophic strong bi-LA-semigroup over 

BN(S ) . 

2. Their restricted union (Z% A) (Zf , D) is not 

soft neutrosophic strong bi-LA-semigroup over 

BN(S ) . 

3. Their OR operation (Z%A)v(ZT, D) is not 
soft neutrosophic strong bi-LA-semigroup over 

BN(S ) . 



One can easily proved (1), (2), and (3) by the help of 
examples. 

Definition 23. Let (Z% A) and (K, D) be two soft neu- 
trosophic strong bi-LA-semigroups over BN (S) . Then 
(K, D) is called soft neutrosophic strong sub bi-LA- 
semigroup of (7% A) , if 

1 . B^A. 

2. K (a) is a neutrosophic strong sub bi-LA- 
semigroup of F (a) for all a e A . 



Theorem 4. Let (Z% A) be a soft neutrosophic strong bi- 

LA-semigroup over BN(S) and j(ZZ ; , ZL): je/j 

be a non-empty family of soft neutrosophic strong sub bi- 
LA-semigroups of (Z% A) . Then 



1. 



^ZZ ; , B . j is a soft neutrosophic strong 

j^J 

sub bi-LA-semigroup of (Z 7 , A) . 



2 . 



/\r yH j , Bj j is a soft neutrosophic strong sub 

j^J 

bi-LA-semigroup of (Z% A) . 



3. J 7 j ’ Bj ^ is a soft neutrosophic strong 



'E 

j^j 
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sub bi-LA- semigroup of (F, A) if 
B.C\B k -(j) for all j,k^J . 

Definition 24. Let (F, A) be a soft set over a neutrosoph- 
ic bi-LA- semigroup BN(S ) . Then (F, A) is called soft 
neutrosophic strong biideal over BN (S) if and only if 
F (a) is a neutrosophic strong biideal of BN (S) , for all 
a e A. 

Example 7. Let BN(S ) be a neutrosophic bi-LA- 
semigroup in Example (*) . Let A = [a v a 2 } be a set of 
parameters. Then clearly (F, A) is a soft neutrosophic 
strong biideal over BN (S) , where 

F(fl 1 ) = {lI,3/}u{lI,2/,3/}, 

F(a 2 ) = { l/,3/}u{2I,3I}. 

Theorem 5. Every soft neutrosophic strong biideal over 
BN (S) is a soft neutrosophic biideal but the converse is 
not true. 

We can easily see the converse by the help of example. 

Proposition 7. Every soft neutrosophic strong biideal over 
a neutrosophic bi-LA- semigroup is trivially a soft 
neutrosophic strong bi-LA- semigroup but the converse is 
not true in general. 

Proposition 8. Every soft neutrosophic strong biideal over 
a neutrosophic bi-LA- semigroup is trivially a soft 
neutrosophic bi-LA- semigroup but the converse is not true 
in general. 

One can easily see the converse by the help of example. 

Proposition 9 . Let (F,A) and be two soft neu- 

trosophic strong biideals over BN (S) . Then 

1. Their restricted union (F,A) u R ( K,D ) is not 
a soft neutrosophic strong biideal over BN (S) . 

2. Their restricted intersection (F,A) n R (^’^) 
is a soft neutrosophic strong biideal over 

BN(S ) . 

3. Their extended union (F,A) v s {K,D) is not 



a soft neutrosophic strong biideal over BN (S) . 

4. Their extended intersection (F, A) i^K , D) 
is a soft neutrosophic strong biideal over 

BN(S ) . 

5. Their OR operation (F, A) V is not a 

soft neutrosophic biideal over BN (S) . 

6. Their AND operation (F,A) a (K,D) is a 
soft neutrosophic biideal over BN (S) . 

Definition 25. Let (F,A) and (K, D) be two soft neu- 
trosophic strong bi- LA-semigroups over BN (S) . Then 
(K,D) is called soft neutrosophic strong biideal of 
(F,A), if 

1. Dc/l, and 

2. K(a) is a neutrosophic strong biideal of 
F(a) , for all agA. 

Theorem 6. A soft neutrosophic strong biideal of a soft 
neutrosophic strong bi-LA- semigroup over a neutrosophic 
bi-LA_semigroup is trivially a soft neutosophic strong sub 
bi-LA- semigroup but the converse is not true in general. 

Proposition 10. If (F',A) and (G,B ) are soft neu- 
trosophic strong biideals of soft neutrosophic bi-LA- 
semigroups (F,A) and over neutrosophic bi- 

LA-semigroups and N (T^j respectively. Then 

(f , A ) x [g,b ) is a soft neutrosophic strong biideal 
of soft neutrosophic bi-LA- semigroup ( F , A) x (G,B) 
over N(S)xN(T). 

Theorem 7. Let (F, A) be a soft neutrosophic strong bi- 

LA- semigroup over BN(S) and : j e / J 

be a non-empty family of soft neutrosophic strong biideals 
of (F, A). Then 

i. rvK.s,) is a soft neutrosophic strong bi 

j^J 
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ideal of (F,A). 

2. yy {^H j , Bj ^ is a soft neutrosophic strong 

jzJ 

biideal of (F, A) . 

3. is a soft neutrosophic strong 

j^J 

biideal of (F,A). 

4. \y {H j , Bj ^ is a soft neutrosophic strong 

jeJ 

biideal of (F, A) . 

5 Soft Neutrosophic N-LA-semigroup 
Definition 26. Let be a 

neutrosophic N-LA-semigroup and (F, A) be a soft set 
over S(A0 . 

Then (F, A) is called soft neutrosophic N-LA-semigroup 
if and only if F($) is a neutrosophic sub N-LA- 
semigroup of S(N ) for all aeA. 

Example 8. Let S(N) = { S x LJ S 2 LJ S 3 , , * 2 , * 3 } be a 

neutrosophic 3 -LA- semigroup where 

S x = {1,2,3, 4,1/, 2/, 3/, 4/} is a neutrosophic LA- 



semigroup with the following table. 



* 


1 


2 


3 


4 


11 


21 


31 


41 


1 


1 


4 


2 


3 


11 


41 


21 


31 


2 


3 


2 


4 


1 


31 


21 


41 


11 


3 


4 


1 


3 


2 


41 


11 


31 


21 


4 


2 


3 


1 


4 


21 


31 


11 


41 


11 


11 


41 


21 


31 


11 


41 


21 


31 


21 


31 


21 


41 


11 


31 


21 


41 


11 


31 


41 


11 


31 


21 


41 


11 


31 


21 


41 


21 


31 


11 


41 


21 


31 


11 


41 



5 2 = {l, 2, 3, 1/, 2/, 3/} be another neutrosophic bi-LA- 
semigroup with the following table. 



* 


1 


2 


3 


11 


21 


31 


1 


3 


3 


3 


31 


31 


31 


2 


3 


3 


3 


31 


31 


31 


3 


1 


3 


3 


11 


31 


31 


11 


31 


31 


31 


31 


31 


31 


21 


31 


31 


31 


31 


31 


31 


31 


11 


31 


31 


11 


31 


31 



And S 3 = {l, 2, 3, /, 2/, 3/} is another neutrosophic LA- 
semigroup with the following table. 





1 


2 


3 


I 


21 


31 


1 


3 


3 


2 


31 


31 


21 


2 


2 


2 


2 


21 


21 


21 


3 


2 


2 


2 


21 


21 


21 


I 


31 


31 


21 


31 


31 


21 


21 


21 


21 


21 


21 


21 


21 


31 


21 


21 


21 


21 


21 


21 



Let A = {o l ,a 2 ,a 3 } be a set of parameters. Then clearly 
(F, A) is a soft neutrosophic 3-LA-semigroup over 
5(^V) , where 

F(o 1 ) = {U/}u{2,3,3/}u{2,2I}, 

F(fl 2 ) = {2,2/}u{l,3,l/,3/}u{2,3,2I,3I}, 

F(a 3 ) = {4,4/} u {1/, 3/} u {21,31}. 

Proposition 11. Let (F,A) and (F,D) be two soft neu- 
trosophic N-LA-semigroups over S(N) . Then 
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1. Their extended intersection (F, A) r\ E ( K , D) 
is soft neutrosophic N-L A- semigroup over 

S(N). 

2. Their restricted intersection (F, A) (F, D) 
is soft neutrosophic N-L A- semigroup over 

S(N). 

3. Their AND operation (F,A) A (*,D) is soft 
neutrosophic N-L A- semigroup over S(N) . 

Remark 3. Let (F,A) and (F, D) be two soft neutro- 
sophic N-LA-semigroups over S(N ) . Then 

1. Their extended union (F, A) ( K , D) is not 

soft neutrosophic N-LA- semigroup over S(N) . 

2. Their restricted union (F, A) (F, D) is not 
soft neutrosophic N-LA- semigroup over S(N ) . 

3. Their OF operation (F,A)v(F, D) is not 
soft neutrosophic N-LA- semigroup over S(N ) . 



2 . 






is a soft neutrosophic sub N- 



LA-semigroup of (F, A) . 



3. 



is a soft neutrosophic sub N- 

jcJ 

LA- semi group of (F,A) if 7? . O B„=t for 
all j,k e 7 . 



Definition 28. Let (F, A) be a soft set over a neutrosoph- 
ic N-LA- semigroup S(N) . Then (F, A) is called soft 
neutrosophic N-ideal over £(A0 if and only if F($) is 
a neutrosophic N-ideal of 5(^V) for all agA. 



Example 9. Consider Example (***).Let A = {a v a 2 } be 
a set of parameters. Then (F, A) is a soft neutrosophic 3- 
ideal over S(N) , where 



One can easily proved (1), (2), and (3) by the help of 
examples. 

Definition 27. Let (F, A) and (K, D) be two soft neu- 
trosophic N-LA-semigroups over S(N) . Then (K, D) is 
called soft neutrosophic sub N-LA- semigroup of (F, A) , 
if 

1 . D^A. 

2. K (a) is a neutrosophic sub N-LA-semigroup of 
F(a) for all a e A . 



Theorem 8. Let (F, A) be a soft neutrosophic N-LA- 

semigroup over S (N) and j^ZZ^ZL): je/j be a 

non-empty family of soft neutrosophic sub N-LA- 
semigroups of (F, A) . Then 



1 . 



yH j j ZL j is a soft neutrosophic sub N- 

jeJ 

LA-semigroup of ( F , A) . 



F(o 1 ) = {U/}u{3,3/}u{2,2/}, 

F(a 2 ) = {2,27} u {17,37} u {2,3,31}. 

Proposition 12. Every soft neutrosophic N-ideal over a 
neutrosophic N-LA-semigroup is trivially a soft 
neutrosophic N-LA-semigroup but the converse is not true 
in general. 

One can easily see the converse by the help of example. 

Proposition 13. Let (F,A) and (F,F) be two soft 
neutrosophic N-ideals over S(N) . Then 

1. Their restricted union (F, A) ^J r (K,D) is not 
a soft neutrosophic N-ideal over S(N) . 

2. Their restricted intersection (F,A) n R (K,D) 
is a soft neutrosophic N-ideal over S(N) . 

3. Their extended union (F, A) KJ e (F, is not 
a soft neutrosophic N-ideal over S(N) . 
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4. Their extended intersection ( F, A) r^ £ ( F, 7)) 
is a soft neutrosophic N-ideal over S(N) . 

Proposition 15. Let (F,A) and (F,Z)) be two soft 
neutrosophic N-ideals over S(N ) . Then 

1. Their OR operation (F,A) V (K,D) is a not 
soft neutrosophic N-ideal over S( N) . 

2. Their AND operation (F,A)a(F,Z)) is a 
soft neutrosophic N-ideal over S(N) . 

Definition 29 . Let (F, A) and (K, D) be two soft neu- 
trosophic N- LA-semigroups over S(N) . Then (F, D ) 
is called soft neutrosophic N-ideal of (F, A) , if 

1. 7? cz A , and 

2. K(d) is a neutrosophic N-ideal of F(a) for all 
aeA. 

Theorem 8. A soft neutrosophic N-ideal of a soft neutro- 
sophic N-L A- semigroup over a neutrosophic N-LA- 
semigroup is trivially a soft neutosophic sub N-LA- 
semigroup but the converse is not true in general. 

Proposition 16. If (F',A') and (G',B) are soft neu- 
trosophic N-ideals of soft neutrosophic N-L A- semigroups 
(F,A) and (G,Z?) over neutrosophic N-LA- 

semigroups TV(S) and N (F) respectively. Then 
(F ,A )x (G.fi) is a soft neutrosophic N-ideal of soft 
neutrosophic N-L A- semigroup ( F, A) x (G, 7?) over 

N(S)xN(T). 

Theorem 9. Let (F, A) be a soft neutrosophic N-LA- 

semigroup over £(TV) and j^ZZ^ZL): j’e/ J be a 

non-empty family of soft neutrosophic N-ideals of 
(F, A) . Then 



2. yy ^7/^ , Bj j is a soft neutrosophic N-ideal of 

jeJ 

(F,A). 

3. I is a soft neutrosophic N-ideal of 

j^J 

(F,A). 

is a soft neutrosophic N-ideal of 

j^J 

(F,A). 

6 Soft Neutrosophic Strong N-LA-semigroup 

Definition 30. Let {S(N), * 15 } be a 

neutrosophic N-LA-semigroup and (F,A) be a soft set 
over S(N ) . Then (F,A) is called soft neutrosophic 
strong N-LA-semigroup if and only if F(a ) is a 
neutrosophic strong sub N-LA-semigroup of S(N) for 
all a e A . 

Example 10. Let S(N) = {S 1 uS 2 uS 3 ,* 1 ,* 2 ,* 3 j be a 
neutrosophic 3 -LA- semigroup in Example 8. Let 
A = {a x , a 2 , a 3 } be a set of parameters. Then clearly 
(F, A) is a soft neutrosophic strong 3 -LA- semigroup 
over 5 (TV) , where 

F(a x ) = {17} u {27, 37} u {21}, 

F(a 2 ) = {27} u {17,37} u {21,31}, 

Theorem 10. If 5(TV) is a neutrosophic strong N-LA- 
semigroup, then (F, A) is also a soft neutrosophic strong 
N-LA-semigroup over S(N) . 

Proposition 17. Let (F,A) and (F,D) be two soft neu- 
trosophic strong N-LA-semigroups over S(N) . Then 



1 . 






is a soft neutrosophic N-ideal 



of (F,A). 



1. Their extended intersection (F, A) fT £ (F, D) 
is soft neutrosophic strong N-LA-semigroup over 

S(N). 
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2. Their restricted intersection (F, A) C\ R ( F , D) 
is soft neutrosophic strong N-L A- semigroup over 

S(N). 

3. Their AND operation (F,A)a(F, D) is soft 
neutrosophic strong N-L A- semigroup over 

S(N). 

Remark 4. Let (F, A) and (F, D) be two soft neutro- 
sophic strong N-L A- semigroups over S(N) . Then 

1. Their extended union (F, A) VJ E (F, D) is not 
soft neutrosophic strong N-L A- semigroup over 

S(N). 

2. Their restricted union (F, A) ^J R (F, D) is not 
soft neutrosophic strong N-L A- semigroup over 

S(N). 

3. Their OR operation (F,A)v(F, D) is not 
soft neutrosophic strong N-L A- semigroup over 

S(N). 

One can easily proved (1), (2), and (3) by the help of 
examples. 

Definition 31. Let (F, A) and (K, D) be two soft neu- 
trosophic strong N-LA-semigroups over S(N ) . Then 
(K, D) is called soft neutrosophic strong sub N-LA- 
semigroup of (F, A) , if 

3. D^A. 

4. K (a) is a neutrosophic strong sub N-LA- 
semigroup of F (a) for all a e A . 



2. A r (Hj, B j ) is a soft neutrosophic strong sub 

jeJ 

N-LA-semigroup of (F, A) . 

3. UjH.fi,) is a soft neutrosophic strong sub 

jeJ 

N-LA-semigroup of (F, A) if Bj C\B k —(j) 
for all j,k G / . 

Definition 32. Let (F, A) be a soft set over a neutrosoph- 
ic N-LA-semigroup S(N) . Then (F, A) is called soft 
neutrosophic strong N-ideal over S(N) if and only if 
F(a) is a neutrosophic strong N-ideal of S(N) for all 
a G A. 

Proposition 18. Every soft neutrosophic strong N-ideal 
over a neutrosophic N-LA-semigroup is trivially a soft 
neutrosophic strong N-LA-semigroup but the converse is 
not true in general. 

One can easily see the converse by the help of example. 

Proposition 19. Let (F,A) and (F, F) be two soft 
neutrosophic strong N-ideals over S(N) . Then 

1. Their restricted union (F, A) (F,F) is not 
a soft neutrosophic strong N-ideal over £(A0 . 

2. Their restricted intersection (F, A) (A r (F, F) 
is a soft neutrosophic N-ideal over 5(^V) . 



Theorem 11. Let (F, A) be a soft neutrosophic strong N- 

LA-semigroup over S(N) and jeJ | be 

a non-empty family of soft neutrosophic strong sub N-LA- 
semigroups of (F, A) . Then 



1 . 



yH j , Bj j is a soft neutrosophic strong 

jeJ 

sub N-LA-semigroup of (F, A) . 



3. Their extended union (F,A) u s (K,D) is also 
a not soft neutrosophic strong N-ideal over 

S(N). 

4. Their extended intersection (F, A) (A £ (F, 

is a soft neutrosophic strong N-ideal over S(N) . 

5. Their OR operation (F,A)v(F,L>) is a not 
soft neutrosophic strong N-ideal over S(N) . 



6. Their A/VD operation (F,A)a(F,£>) is a 



Mumtaz Ali, Florentin Smarandache and Muhammad Shabir, Soft Neutrosophic Bi-LA-semigroup and Soft 

Neutrosophic N-LA-seigroup 





Neutrosophic Sets and Systems, Vol. 5,2014 



57 



soft neutrosophic strong N-ideal over S(N) . 

Definition 33 . Let (F, A) and (K, D) be two soft neu- 
trosophic strong N- LA-semigroups over S(N) . Then 
( K , D ) is called soft neutrosophic strong N-ideal of 

(7S A), if 

1. B ci A, and 

2. K(a) is a neutrosophic strong N-ideal of F (a) 
for all a e A . 

Theorem 12. A soft neutrosophic strong N-ideal of a soft 
neutrosophic strong N-L A- semigroup over a neutrosophic 
N-LA_semigroup is trivially a soft neutosophic strong sub 
N-LA-semigroup but the converse is not true in general. 

Theorem 13. A soft neutrosophic strong N-ideal of a soft 
neutrosophic strong N-LA-semigroup over a neutrosophic 
N-LA_semigroup is trivially a soft neutosophic strong N- 
ideal but the converse is not true in general. 



3. j , Bj ^ is a soft neutrosophic strong N- 

j^J 

ideal of (F,A). 

4. v(«r fl ,) is a soft neutrosophic strong N- 

j^J 

ideal of (F, A) . 

Conclusion 

This paper we extend soft neutrosophic bisemigroup, 
soft neutrosophic N -semigroup to soft neutrosophic 
bi-LA- semigroup, and soft neutrosophic N -LA- 
semigroup. Their related properties and results are ex- 
plained with many illustrative examples. The notions 
related with strong part of neutrosophy also estab- 
lished . 
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